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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve deceleration 
when restarting from an idling-stop state, while a vehicle 
is stopped. 

SOLUTION: When restart is detected from an idling-stop 
page state, while a vehicle is stopped with both an 
engine 1 and a generator motor A stopper, the generator 
motor A is started to drive an oil pump 15 and generate 
a line voltage needed to control the speed change of a 
CVT 4. Also a CVT absorbable torque that can be 
transmitted is calculated, based on the line voltage 
without causing CVT 4 to have a belt slip, and the 
output torque of a driving motor B is calculated, based 
on demanded torque equal to or less than the CVT 
absorbable torque. Calculation of torque outputted from 
the drive motor B, based on the demanded torque equal 
to or less than the CVT absorbable torque, enables CVT 
4 to be driven immediately in a non-slip state. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The engine and the motor for a drive as a run driving source which are characterized 
by providing the following, The motor for power generation made to drive with the above- 
mentioned engine, and the change gear which changes gears and accelerates [ torque ] the 
output torque from the above-mentioned run driving source, The oil pump which generates oil 
pressure required for the torque transmission of the above-mentioned change gear while driving 
by either the above-mentioned engine or the above-mentioned motor for power generation, It 
has the control unit which controls the above-mentioned run driving source, the above- 
mentioned motor for power generation, and the above-mentioned change gear, in the above- 
mentioned control unit It is the hybrid car made to suspend the both sides of the above- 
mentioned engine and the above-mentioned motor for power generation when the vehicles 
operational status at the time of a stop is detected, an idle halt is judged and an idle condition 
precedent is satisfied. The above-mentioned control unit is a re-start detection means to detect 
the re-start from an idle idle state at the time of the stop by which the both sides of the above- 
mentioned engine and the above-mentioned motor for power generation are suspended. It is a 
motor control means for power generation to rotate the above-mentioned motor for power 
generation when re-start is detected. A demand torque detection means to detect an operator's 
demand torque. An absorbable torque setting means to search for the absorbable torque in which 
the torque transmission of the above-mentioned change gear according to the oil pressure from 
the above-mentioned oil pump started by the above-mentioned motor for power generation is 
possible, and the motorised means made to drive by the output torque according to the above- 
mentioned absorbable torque when the above-mentioned demand torque exceeds the above- 
mentioned absorbable torque in the above-mentioned motor for a drive. 

[Claim 2] The engine and the motor for a drive as a run driving source which are characterized 
by providing the following, The motor for power generation made to drive with the above- 
mentioned engine, and the change gear which changes gears and accelerates [ torque ] the 
output torque from the above-mentioned run driving source, The oil pump which generates oil 
pressure required for the torque transmission of the above-mentioned change gear while driving 
by one side with the above-mentioned engine and the above-mentioned motor for power 
generation, It has the control unit which controls the above-mentioned run driving source, the 
above-mentioned motor for power generation, and the above-mentioned change gear, in the 
above-mentioned control unit It is the hybrid car made to suspend the both sides of the above- 
mentioned engine and the above-mentioned motor for power generation when the vehicles 
operational status at the time of a stop is detected, an idle halt is judged and an idle condition 
precedent is satisfied. The above-mentioned control unit is a re-start detection means to detect 
the re-start from an idle idle state at the time of the stop by which the both sides of the above- 
mentioned engine and the above-mentioned motor for power generation are suspended. It is a 
demand torque detection means to detect an operator's demand torque when re-start is 
detected. A motor rotational frequency setting means for power generation to set up the 
rotational frequency of the above-mentioned motor for power generation according to the 
above-mentioned demand torque. A motorised means to make the above-mentioned motor for a 
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drive drive by the output torque according to the above-mentioned demand torque. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the control unit of the 
hybrid car make drive an oil pump by the motor for power generation at the time of the re-start 
from a stop state which stopped the oil pump, and it was made to make generate gear change 
control pressure. 
[0002] 

[Description of the Prior Art] In recent years, in vehicles, such as an automobile, the hybrid car 
which uses an engine and a motor together is developed from a viewpoint of low pollution and 
saving resources, and many technology of aiming at the improvement in recovery efficiency of 
power energy and reservation of performance-traverse ability by carrying two motors the object 
for power generation and for a run is adopted with this kind of hybrid car. 

[0003] The hybrid car of the series method which drives the motor for power generation with an 
engine, and supplies power to a battery and the motor for a drive when the motor for a drive 
performs a run fundamentally and the remaining capacity of a battery falls as a hybrid car, The 
hybrid car of the parallel method with which the mechanical output of an engine mainly performs 
a run and the insufficiency of the mechanical output of an engine to a demand output is 
compensated by the motor for a drive, The hybrid car of the series parallel method which 
switches a series method and a parallel method alternatively according to a service condition is 
proposed. 

[0004] Although there is generally a thing (this state is hereafter referred to as "being an idle 
idle state at the time of a stop") it was made to stop an engine automatically with this kind of 
hybrid car for curtailment of the improvement in mpg, and exhaust air emission even if the 
waiting for a signal etc. is in a short-time stop state Since the oil pump which generates the oil 
pressure for gear change control drives with an engine when it has an automatic transmission, at 
the time of a stop at the time of the re-start from an idle idle state Since it cannot be made to 
depart until the oil pressure from an oil pump reaches a certain amount of oil pressure, after 
starting an engine, slowness will arise at the time of start. 

[0005] As the cure, at the time of a stop, make a start clutch into an open state at the time of 
an idle idle state, carry out idle rotation of the engine by the motor for a drive, an oil pump is 
made to drive, and the technology of securing the oil pressure supplied to a change gear is 
indicated by JP,8-1 64775,A. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned advanced 
technology, at the time of a stop, at the time of an idle idle state, since the motor for a drive is 
operated, when battery power will be consumed more than required and an idle idle state is 
maintained for a long time at the time of a stop, the amount of carrying out of battery current 
will increase, and decline in battery efficiency will be caused. 

[0007] Moreover, when battery power is consumed by the idle idle state at the time of a 
prolonged stop and remaining capacity has decreased, in a parallel run, it becomes impossible to 
expect the assistance by the motor for a drive, and the shortage of torque will arise. 
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[0008] It can mitigate the slowness at the time of re-start, and aims at offering the control unit 
of the hybrid car which can realize the improvement in mpg, and the fall of exhaust air emission 
while it can secure battery remaining capacity in view of the above-mentioned situation, even if 
this invention is an idle idle state at the time of a prolonged stop. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the control 
unit of the 1st hybrid car by this invention The engine as a run driving source and the motor for 
a drive, and the motor for power generation made to drive with the above-mentioned engine, The 
change gear which changes gears and accelerates [ torque ] the output torque from the above- 
mentioned run driving source, The oil pump which generates oil pressure required for the torque 
transmission of the above-mentioned change gear while driving by either the above-mentioned 
engine or the above-mentioned motor for power generation, It has the control unit which 
controls the above-mentioned run driving source, the above-mentioned motor for power 
generation, and the above-mentioned change gear, in the above-mentioned control unit In the 
hybrid car made to suspend the both sides of the above-mentioned engine and the above- 
mentioned motor for power generation when the vehicles operational status at the time of a stop 
is detected, an idle halt is judged and an idle condition precedent is satisfied A re-start detection 
means by which the above-mentioned control unit detects the re-start from an idle idle state at 
the time of the stop by which the both sides of the above-mentioned engine and the above- 
mentioned motor for power generation are suspended, A motor control means for power 
generation to rotate the above-mentioned motor for power generation when re-start is detected, 
An absorbable torque setting means to search for the absorbable torque in which the torque 
transmission of the above-mentioned change gear according to the oil pressure from a demand 
torque detection means to detect an operator s demand torque, and the above-mentioned oil 
pump started by the above-mentioned motor for power generation is possible, It is characterized 
by having a motorised means to make the above-mentioned motor for a drive drive by the output 
torque according to the above-mentioned absorbable torque when the above-mentioned demand 
torque exceeds the above-mentioned absorption torque. 

[0010] When the re-start from an idle idle state is detected at the time of a stop, the motor for 
power generation is rotated, an oil pump is started with idle rpm by this motor for power 
generation, oil pressure required for gear change control is supplied to a change gear, and start 
torque is made to output in the state of un-slipping from a change gear with such composition 
by on the other hand making the motor for a drive drive by the output torque according to the 
absorbable torque of the change gear corresponding to elevation of oil pressure. 
[001 1] The control unit of the 2nd hybrid car The engine and the motor for a drive as a run 
driving source, The motor for power generation made to drive with the above-mentioned engine, 
and the change gear which changes gears and accelerates [ torque ] the output torque from the 
above-mentioned run driving source, The oil pump which generates oil pressure required for the 
torque transmission of the above-mentioned change gear while driving by one side with the 
above-mentioned engine and the above-mentioned motor for power generation, It has the 
control unit which controls the above-mentioned run driving source, the above-mentioned motor 
for power generation, and the above-mentioned change gear, in the above-mentioned control 
unit In the hybrid car made to suspend the both sides of the above-mentioned engine and the 
above-mentioned motor for power generation when the vehicles operational status at the time of 
a stop is detected, an idle halt is judged and an idle condition precedent is satisfied A re-start 
detection means by which the above-mentioned control unit detects the re-start from an idle 
idle state at the time of the stop by which the both sides of the above-mentioned engine and the 
above-mentioned motor for power generation are suspended, A demand torque detection means 
to detect an operator's demand torque when re-start is detected, It is characterized by having a 
motor rotational frequency setting means for power generation to set up the rotational frequency 
of the above-mentioned motor for power generation according to the above-mentioned demand 
torque, and a motorised means to make the above-mentioned motor for a drive drive by the 
output torque according to the above-mentioned demand torque. 

[0012] With such composition, if the re-start from an idle idle state is detected at the time of a 
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stop Set up the rotational frequency of the motor for power generation according to an 
operators demand torque, and an oil pump is made to drive by rotation of this motor for power 
generation. Oil pressure required for transfer of demand torque is supplied from this oil pump to 
a change gear, and, on the other hand, start torque is made to output in the state of un-slipping 
from a change gear by making the motor for a drive drive by the output torque according to 
demand torque. 
[0013] 

[Embodiments of the Invention] Hereafter, the gestalt of 1 operation of this invention is 
explained based on a drawing. The gestalt of the 1st operation of this invention is shown in 
drawing 1 - drawing 6 . The block diagram of the control system of the hybrid car adopted as 
drawing 1 with the gestalt of this operation is shown. 

[0014] As the hybrid cars in the gestalt of this operation are vehicles which use an engine and a 
motor together as a run driving source and are shown in drawing 1 The motor A for power 
generation which bears starting of an engine 1 and an engine 1, and power generation and power 
assistance The planetary gear unit 3 connected with output-shaft 1a of an engine 1 through the 
motor A for power generation, The motor B for a drive which bears recovery of slowdown energy 
while controlling the function of this planetary gear unit 3 and becoming a source of driving force 
at the time of start and go-astern It has the drive system which considers the belt formula 
nonstep variable speed gear (CVT) 4 which performs gear change and torque amplification and 
bears the power conversion function at the time of a run as basic composition. 
[0015] In detail, the planetary gear unit 3 is the planetary gear of the single pinion formula which 
has carrier 3b supported free [ rotation of pinion 3d which gears to sun gear 3a and this sun gear 
3a ], and starter-ring 3c which gears with pinion 3d, and the lock-up clutch 2 for combining and 
opening sun gear 3a and starter-ring 3c is put side by side. In addition, a sign 15 is an oil pump 
which generates gear change control pressure, are formed successively by output-shaft 1a of an 
engine 1, and is driven with an engine 1 (or the motor A for power generation). 
[0016] Moreover, CVT4 consists of primary pulley 4b supported to revolve by input-shaft 4a, 
secondary pulley 4d supported to revolve by output-shaft 4c t and driving-belt 4e looped around 
among these both. 

[0017] namely, in the drive system of the hybrid car in the gestalt of this operation The planetary 
gear unit 3 which infixed the lock-up clutch 2 between sun gear 3a and starter-ring 3c is 
arranged between output-shaft 1a of an engine 1, and input-shaft 4a of CVT4. While sun gear 3a 
of the planetary gear unit 3 is combined with output-shaft 1a of an engine 1 through the motor A 
for power generation, carrier 3b is combined with input-shaft 4a of CVT4, and the motor B for a 
drive is connected with starter-ring 3c. And the differential mechanisms 6 are formed 
successively by output-shaft 4c of CVT4 through a speed reducing gear train 5, and a front 
wheel or the driving wheels 8 of a rear wheel are formed successively by this differential 
mechanism 6 through the driving shaft 7. 

[0018] The lock-up clutch 2 accepts run conditions, sun gear 3a and starter-ring 3c of the 
planetary gear unit 3 are combined and released, the planetary gear unit 3 really rotates and the 
driving shaft of the engine direct connection from an engine 1 to CVT4 by which two motors A 
and B have been arranged in between consists of states where it was combined. 
[0019] The above drive system consists of functional circuits by which it is controlled by the 
hybrid control system which combined two or more control units (ECU) by the communication 
system, and each ECU is controlled by the microcomputer and the microcomputer. 
[0020] It specifically centers on the hybrid (HEV.ECU) ECU 20 which generalizes the whole 
system. The motor A for power generation The motor A controller 21 and the motor B for a drive 
which carry out drive control The motor B controller 22 and engine 1 which carry out drive 
control The engine ECU to control 23, the lock-up clutch 2 (E/G.ECU) And the battery 
management unit (BAT_MU) 25 grade which performs control of electric power of the 
transmission (T/M_ECU) ECU 24 which controls CVT4, and a battery 10 is combined with 
HEV_ECU20 with the communication line. 

[0021] HEV_ECU20 controls the whole hybrid control system, and the brake switch 13 grade 
which carries out ON operation at the time of the accelerator pedal sensor (APS) 1 1 and brake- 
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pedal trodding which detect the sensor switches of treading in, for example, the amount of an 
accelerator pedal which is not illustrated, which detect an operator s operation situation is 
connected. 

[0022] And in HEV_ECU20, required vehicles driving torque is calculated based on the data 
transmitted from the signal and each ECU from each sensor switches, torque distribution of a 
drive system is determined, and a control command is transmitted to each ECU. 
[0023] Moreover, the motor A controller 21 is equipped with the inverter for driving the motor A 
for power generation, and performs constant revolving speed control of the motor A for power 
generation fundamentally by the servo ON/OFF instructions and rotational frequency 
instructions which are transmitted from HEVJECU20. Moreover, from the motor A controller 21, 
to HEV_ECU20, the torque of the motor A for power generation, a rotational frequency (motor A 
rotational frequency) Na, current value, etc. are fed back, it transmits, and data, such as a torque 
limitation demand and a voltage value, are transmitted further. 

[0024] The motor B controller 22 is equipped with the inverter for driving the motor B for a 
drive, and performs the constant torque control of the motor B for a drive fundamentally by the 
servo ON/OFF (normal rotation and inversion are included) instructions and torque instructions 
(power running, regeneration) which are transmitted from HEV_ECU20. Moreover, from the motor 
B controller 22, to HEV_ECU20, the torque of the motor B for a drive, a rotational frequency, 
current value, etc. are fed back, it transmits, and data, such as a voltage value, are transmitted 
further. 

[0025] E/G_ECU23 is what performs the torque control of an engine 1 fundamentally. Torque 
instructions of the positive/negative transmitted from HEV_ECU20 t fuel-cut instructions, A 
control command and real torque feedback data, such as air-conditioner ON/OFF permission 
instructions, Based on the amount theta of accelerator pedal trodding, the accelerator full open, 
the accelerator close by-pass bulb completely, etc. detected with the vehicle speed and APS1 1, 
power amendment study of auxiliary machinery, such as fuel oil consumption from the injector 
which is not illustrated, throttle opening by ETC (electric throttle valve), and an air-conditioner, a 
fuel cut, etc. are controlled. 

[0026] Moreover, in E/G.ECU23, while feeding back the throttle-valve close-by-pass-bulb- 
completely data based on the controlling torque value of an engine 1, operation of a fuel cut, 
implementation of the full open increase-in-quantity amendment to fuel oil consumption, ON of 
an air-conditioner, an OFF state, and the idle switch that is not illustrated etc. to HEV_ECU20 
and transmitting to HEV_ECU20, the warming-up demand of an engine 1 etc. is transmitted. 
[0027] The target primary pulley rotational frequency of CVT4 to which T/M_ECU24 is 
transmitted from HEV_ECU20, Control commands, such as CVT input-torque directions and a 
lock-up demand, and a E/G rotational frequency, Accelerator opening, the gear change selection 
position by the shift range switch (not shown), It is based on the information on the throttle- 
valve close-by-pass-bulb-completely data of the engine 1 by air-conditioner change permission, 
the brake operating state, and the idle switch etc. While controlling each control valve in the oil- 
pressure-control circuit 28 and controlling combination and opening of the lock-up clutch 2, and 
the line pressure supplied to CVT4, the change gear ratio of CVT4 is controlled. 
[0028] Moreover, the rotational frequency Np of primary pulley 4b of CVT4 detected from 
T/M_ECU24 by the primary rotational frequency sensor 12 to HEV_ECU20 (primary rotational 
frequency), And while feeding back data, such as a gear change state corresponding to the 
vehicle speed V detected by the secondary pulley 4d rotational frequency detected by the 
secondary rotational frequency sensor which is not illustrated, and the vehicle speed sensor 16, 
and a shift position, and transmitting The E/G rotational frequency rise demand for making the 
oil quantity of CVT4 raise, a low-temperature starting demand, etc. are transmitted. 
[0029] BAT_MU25 is the so-called control-of-electric-power unit, performs various control, i.e., 
charge-and-discharge control of a battery 10, when managing a battery 10, fan control, etc., and 
transmits the data in which remaining capacity SOC, voltage, a current-limiting value, etc. of a 
battery 10 are shown to HEV_ECU20. 

[0030] In addition, since the change in the run mode (a series run, parallel run) of the hybrid car 
controlled by the above hybrid control system is explained in full detail by Japanese Patent 
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Application No. No. 24456 [11 to ] which these people submitted previously, explanation here is 
omitted. 

[0031] Moreover, in HEV_ECU20, when fixed conditions are satisfied at the time of a stop, idle 
halt instructions are transmitted to E/G_ECU23 and the motor A controller 21, and the both 
sides of an engine 1 and the motor A for power generation are stopped. 

[0032] And a starting command signal is transmitted to the motor A controller 21 at the time of 
re-start, and it starts the motor A for power generation with idle rpm. An oil pump 1 5 drives by 
rotation of the motor A for power generation, and oil pressure (line pressure) required for gear 
change control of CVT4 is generated. Simultaneously, the motor B output demand torque Tq 
according to this operator's demand torque is computed, if transfer is possible without a belt slip 
at CVT4, the motor B output demand torque Tq will be changed into possible torque if transfer is 
not possible, motor B torque instructions will be transmitted to the motor B controller 22, and 
the start torque of the motor B for a drive will be controlled according to the standup of line 
pressure. 

[0033] Specifically, this control is processed according to the torque control routine shown in 
drawin g 2 . First, idle halt flag F2 grade and the parameter which shows the operational status of 
vehicles are read at Step S1 at the time of the idle halt judging flag F1 and a stop at the time of 
a stop. 

[0034] The idle halt judging flag F1 is set up by the idle halt judging routine shown in drawing 3 at 
the time of a stop. Hereafter, this idle halt judging routine is explained. 

[0035] By this routine, an idle condition precedent is judged first. This idle condition precedent is 
judged with the gestalt of this operation based on ON/OFF (S26) of the remaining capacity SOC 
(24) of the charge (S21) of a battery 10, the amount theta of accelerator pedal trodding (S22), 
the signal (S23) from the brake switch 13, and a battery 10, the vehicle speed V (S25), and an 
air-conditioner. 

[0036] And the charge of a battery 10 is enough, and the amount theta of accelerator pedal 
trodding is in 0, and an accelerator pedal is in a release state. And it gets into ON state, i.e., a 
brake pedal, on the brake switch 13. There is 50% or more of remaining capacity SOC of a 
battery 10. the vehicle speed V And 0 km/h, That is, when it is in a stop state and an air- 
conditioner is in an OFF state, it is judged as idle condition precedent formation, and progresses 
to Step S27, the idle halt judging flag F1 is set at the time of a stop, and it escapes from a 
routine. 

[0037] Moreover, when at least one of the idle condition precedents is not satisfied, it is judged 
as idle condition precedent failure, and branches to Step S28, the idle halt judging flag F1 is 
cleared at the time of a stop, and it escapes from a routine. 

[0038] And at Step S2, with reference to the value of the idle halt flag F1 , it progresses to Step 
S3 at the time of idle condition precedent formation of F1=1, it outputs a fuel-cut command 
signal to E/G_ECU23, and outputs a motor A halt command signal to the motor A controller 21 
simultaneously at the torque control routine shown in drawing 2 . 

[0039] Then, it progresses to Step S4, the idle halt flag F2 is set at the time of a stop, and it 
escapes from a routine. 

[0040] Then, in E/G_ECU23, a fuel cut is performed to the injector (not shown) of an engine 1, 
and an engine 1 is stopped, and the motor A for power generation is stopped by the motor A 
controller 21. 

[0041] Consequently, the oil pump 15 currently formed successively by output-shaft 1a of an 
engine 1 stops, and supply of line pressure is stopped to CVT4. 

[0042] And if trodding of a brake pedal is opened wide or an accelerator pedal is broken in in 
order to re-start the vehicles of a stop state, by the idle halt judging routine shown in drawin g 3 , 
it will branch from Step S22 or Step S23 to Step S28, the idle halt judging flag F1 will be cleared 
at the time of a stop, and it will escape from a routine. 

[0043] Therefore, in the torque control routine shown in drawing 2 , it branches from Step S2 to 
Step S5, and when the operational status of the vehicles at the time of routine execution is 
investigated last time and the idle idle state is already canceled F2=0, i.e., last time, with 
reference to the value of the idle halt flag F2 at the time of routine execution at the time of a 
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stop, it progresses to Step S6, control is usually performed, and it escapes from a routine. 
[0044] On the other hand, F2=1, i.e., last time, after re-start, since it is the first routine 
execution, it is an idle idle state at the time of a stop, and it progresses to Step S7, and it is less 
than [ step S7 ] at the time of routine execution, and it performs a start torque control. 
[0045] First, at Step S7, a motor A starting command signal is outputted to the motor A 
controller 21. Then, by the motor A controller 21, the motor A for power generation is started by 
the idling engine speed. Consequently, the oil pump 15 formed successively on this motor A for 
power generation rotates, and line pressure PL for controlling ****** supplied to CVT4 is 
generated. 

[0046] Subsequently, the motor A rotational frequency Na fed back and transmitted from the 
motor A controller 21 at Step S8 is read, and the possible torque (CVT absorbable torque) TCVT 
of transmitting without CVT4 generating a belt slip at Step S9 based on this motor A rotational 
frequency Na is computed. 

[0047] Specifically, this CVT absorbable torque TCVT presumes line pressure PL generated with 
reference to the map shown in drawin g 4 from the oil pump 1 5 according to the motor A 
rotational frequency Na with interpolation calculation, and computes the CVT absorbable torque 
TCVT according to line pressure PL with reference to the map shown in drawin g 5 with 
interpolation calculation based on this line pressure PL. In addition, it may be made to carry out 
direct detection of the line pressure PL using a pressure sensor, it computes the CVT 
absorbable torque TCVT with interpolation calculation with reference to the map shown in 
drawing 5 in T/MJECU24 in this case based on actual line pressure PL, and transmits the data to 
HEV_ECU20. 

[0048] And if it progresses to Step S10, the several Np primary rotation fed back and 
transmitted will be read from T/M_ECU24, and transmission (T/M) input request torque TT/M 
which is an operator's demand torque will be computed with interpolation calculation with 
reference to the map which reads the amount theta of accelerator pedal trodding detected with 
APS1 1 at Step S1 1, and shows it to drawing 6 at continuing Step S12 based on several Np 
primary rotation and the amount theta of accelerator pedal trodding. The map shown in drawing 6 
is set up as several Np primary rotation and the amount theta of accelerator trodding become 
large, and T/M input request torque TT/M shows a big value. 

[0049] And when progressing to Step S13, comparing the CVT absorbable torque TCVT with 
T/M input request torque TT/M and exceeding the CVT absorbable torque TCVT at the time of 
TCVT<=TT/M, i.e., T/M input request torque TT/M, it progresses to Step S14, the motor B 
output demand torque Tq is set up with the CVT absorbable torque TCVT (Tq<-TCVT), and the 
belt slip at the time of torque transmission is prevented. 

[0050] Moreover, it progresses to Step S15, and it usually passes along the motor B output 
demand torque Tq at the time of TCVT>TT/M, and it sets it up by T/M input request torque 
TT/M (TT/M<-TT/M). 

[0051] And it progresses to Step S16 and motor B output-torque Tb is computed by the 
operation or refer to the map based on the motor B output demand torque Tq. 
[0052] Then, it progresses to Step S17, and to the motor B controller 22, the motor B torque 
instructions corresponding to motor B output-torque Tb are transmitted, it progresses to Step 
S18, the idle halt flag F2 is cleared at the time of a stop (F2 <-0), and it escapes from a routine. 
[0053] By the motor B controller 22, according to the motor B torque instructions from 
HEV_ECU20, corresponding power is supplied to the motor B for a drive, and predetermined start 
torque is generated. 

[0054] Thus, with both the forms of this operation, it sets at the time of the re-start from an idle 
idle state at the time of the stop which suspended the engine 1 and the motor A for power 
generation. The motor A for power generation is started and line pressure PL is generated by the 
oil pump 15. first, subsequently Since a torque control to which the start torque according to 
this line pressure PL is made to output from the motor B for a drive is performed and driving- 
belt 4e of CVT4 can be made to drive immediately in the state of un-slipping, the slowness at 
the time of start is canceled. 

[0055] Furthermore, at the time of a stop, since the both sides of an engine 1 and the motor A 
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for power generation can be stopped completely, mpg can improve and mitigation of exhaust air 
emission can be aimed at. 

[0056] In addition, since the motor A for power generation stops even if it is an idle idle state at 
the time of a prolonged stop and the remaining capacity SOC of a battery 10 is secured, the 
assistance by the motor B for a drive at the time of a parallel run can always be obtained, and 
the shortage of torque can be avoided effectively. 

[0057] Moreover, the torque control routine by the form of the 2nd operation of this invention is 
shown in drawin g 7 . Although the motor A for power generation is first started with idle rpm and 
it was made to generate line pressure PL by the oil pump 15, the motor A rotational frequency 
Na for generating line pressure PL corresponding to the demand torque of the operator at the 
time of re-start is computed at the time of re-start, and it is made to start the motor A for 
power generation in the form of this operation with the form of the 1st operation according to 
the rotational frequency. 

[0058] By this routine, the processing as the 1st operation that Step S1 - Step S6 are the same 
is performed first. And in case it re-departs from an idle idle state It progresses to Step S31 
from Step S5, and the several Np primary rotation fed back and transmitted is read from 
T/M_ECU24. at Step S32 Read the amount theta of accelerator pedal trodding detected with 
APS11, and at continuing Step S33 Based on several Np primary rotation and the amount theta 
of accelerator pedal trodding, T/M input request torque TT/M which is an operator's demand 
torque is computed with interpolation calculation with reference to the map shown in drawing 6 
explained with the form of the 1 st operation. 

[0059] Subsequently, it progresses to Step S34, the motor A rotational frequency Na is 
determined with reference to the map shown in draw ing 8 with interpolation calculation based on 
T/M input request torque TT/M, and the motor A rotational frequency instructions 
corresponding to this motor A rotational frequency Na are transmitted to the motor A controller 
21. 

[0060] Then, by the motor A controller 21, according to the instructions from HEV_ECU20, 
corresponding power is supplied to the motor A for power generation, and the motor A for power 
generation is started. 

[0061] subsequently, a step S35 HE lead and T/M input request torque TT/M — being based — 
an operation — or motor B output-torque Tb is computed with reference to a map 
[0062] Then, it progresses to Step S36, and to the motor B controller 22, the motor B torque 
instructions corresponding to motor B output-torque Tb are transmitted, it progresses to Step 
S37, the idle halt flag F2 is cleared at the time of a stop (F2 <-0), and it escapes from a routine. 
[0063] By the motor B controller 22, according to the motor B torque instructions from 
HEV_ECU20, corresponding power is supplied to the motor B for a drive, and predetermined start 
torque is generated. 

[0064] Thus, with the form of this operation, since the motor A rotational frequency Na 
corresponding to an operators demand torque was determined, line pressure PL generated by 
the oil pump 15 can be raised more at an early stage, and the slowness at the time of start can 
be mitigated further. 
[0065] 

[Effect of the Invention] According to invention according to claim 1, it sets at the time of the 
re-start from an idle idle state at the time of the stop which suspended both the engine and the 
motor for power generation. Oil pressure required for gear change control of a change gear is 
generated by rotating the motor for power generation and making an oil pump drive, first, 
moreover, the motor for a drive Since a torque control is performed so that the start torque 
according to the demand torque below [ CVT absorbable ] torque may be acquired and a change 
gear can be made to drive immediately in the state of un-slipping, the slowness at the time of 
start is mitigable. 

[0066] Furthermore, at the time of a stop, since the both sides of an engine and the motor for 
power generation can be stopped completely, mpg can improve and mitigation of exhaust air 
emission can be aimed at. 

[0067] In addition, since the motor for power generation is suspended even if it is an idle idle 
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state at the time of a prolonged stop, the remaining capacity of a battery 10 can be secured and 
the assistance by the motor for a drive at the time of a parallel run can always be obtained 
especially. 

[0068] According to invention according to claim 2, it sets at the time of the re-start from an 
idle idle state at the time of the stop which suspended both the engine and the motor for power 
generation. Set up the rotational frequency of the motor for power generation according to an 
operator's demand torque, and an oil pump is made to drive by rotation of this motor for power 
generation. Oil pressure required for transfer of demand torque is supplied from this oil pump to 
a change gear, moreover, the motor for a drive Since a torque control is performed so that the 
start torque according to demand torque may be acquired, oil pressure can be raised more at an 
early stage, and the slowness at the time of start can be mitigated further. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the control system of the hybrid car by the gestalt of the 1 st 
operation 

[Drawing 2] The flow chart which shows a **** torque control routine 

[Drawing 3] The flow chart which shows a **** idle halt judging routine 

[Drawin g 4] Explanatory drawing of the map which sets up **** line pressure 

[Drawing 5] Explanatory drawing of the map which sets up **** CVT absorbable torque 

[Drawing 6] Explanatory drawing of the map which sets up **** transmission input request 

torque 

[Drawing 7] The flow chart which shows the torque control routine by the gestalt of the 2nd 
operation 

[Drawing 8] Explanatory drawing of the map which sets up a **** motor A rotational frequency 
[Description of Notations] 
1 Engine 

4 Belt Formula Nonstep Variable Speed Gear (Change Gear) 

15 Oil Pump 

20-25 Control unit 

A The motor for power generation 

B The motor for a drive 

PL Line pressure (oil pressure) 

TCVT Absorbable torque 

TT/M T/M input request torque (demand torque) 

Tb Motor B output torque 

Tq Motor B output demand torque 



[Translation done.] 
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[0 0 3 9] •£-©&, 7>f77S 4^ji*., #|rii#7-f 
K;H*it7 5yF2£-try hU ;i/-^>£tfett3. 

[0 040] f^t, E/G_ECU2 3tll I^y 

fT^, X>^>1 £f?ik£i*\ X. t-^An/hD- 
5 2 ltl^tfflt-^AiMStS, 
[0 0 4 1] ^©iSgjU. X>->*> 1 CDffiTjWl afc£89: 
^nW5^-f;^>71 5*«fltJhU CVT41CWL 

T5-f >jE©«$&^f?it^ns. 

[0 0 4 2] fLT. f«tt»©*PS&«3Siiait.&& 
#>K, 7U-+^OK&*S«ftU, ife^tt7*-tr 

;i"^;n&e#.&tj,fc, 0 3tc^T7-f KJMPjkH&Ji' 

-5 1 >Ttt. Xr'y7S2 2, *WXf77S2 3* 
^^f77S 2 f?*B#7-f f*)v#±miey 

77F 1 «r^U7LT-;p— ^>*ftW-«. 
[0 0 4 3] ■£•©£«&. ig2(c^-r bfrfUWll-J-y 
Ttt, Xf 77S 2*^XT77S S^MbT, 
B#7-f h*;Uf?±75^F 2®t*#ILT. 
^fTWrO^PlOiWEttlB**^ F2 = 0. -Tftfr 

*>. Btna;p-5 1 >sifT : ^{c*^T«. rc, 7-f k;h* 

aSMff SrUfT b t;U- > £ ft W -5 . 

[0044] F2 = i. -rut>-£>, mtsiJi—^y 
««u©;u-5 L >^ffTa&^^ii6, x^y7S7^ji*., 

[0 0 4 5] 5fe-f> 7vf7 7S7T«, ; £— ^A3>h 

□-7 2ii;^lt, *-*AjB»»-frflr**ta*-r 

-5. ; &-^A3>ND-7 2 lTli%«ffl€- 

*A£7-f HU>^®«»TiB»*-frS. ^©33*, d 
©^mffl^-^AlcatS-r^^-f ;utH>7i 5diiH]te 
CVT4^Mf5, **E*«d»-r*fc*©7-f 

[0 0 4 6] 7f77S8T : E-5'An>hD 
-7 2 l*^7-f-h*A*y^UTiil«$n-5 ; e-^A[iI 
KfcNaSr^ii*., Xf77S9T> d©*— ^ASfi 
^NafCS-D*^. CVT4*^Jl/hX'J y7*%±$-tt 
•5C<i:^:<e^T-5C:t©pJffi?'cC h^^7 (CVT©iRpJ 
mb)V7) TCVT^gLmf-So 

[0 0 4 7] Cl©CVT©iRpItEh^i'TCVT«. ^ 
WKtt. 04lC^-r-7y7^«Kffff^T#fiSLT. * 
-^AISRNaCJStft, t-f;^>7l 5i^lt 
T^5-f >JEPLi&jtSL. d©5"f >JIPLIw»^#. 
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Ltc«i;fccvT»iR^ri6h;i/^Tcntjstii-r*. 

94 >JE PLttJE2Hr ^TttSMfcffiT -5 «fc 5 K 

LT*>&<. T/M_ECU2 4(C*3liT. 

*f^©7-f >JIPL(cS-rf^. 0 5l;:^Tv<y:/£liF B i ] 
^»#T#figLTC VTlJftJRWfll Ml/i? TCVT£gm 
U HEV_ECU2 0^ -^x-^SriHt-rS. 
[0 0 4 8] fLT, Xfy^S 1 0 T/M 
_ECU2 4ri^7^-hV\*>y?LTii<i£tt5:77'f 
■7 , JHHE8:Np£8tt&*, Xf7^Sl It, APS1 
lT&ffiLfc7?ir;i/^;i^j\*S0£gBX<^ jgK 

•y->3> (T/M) ATjB* Ml/? TT/MSJUHT*. 
8 6l:*T7 7^«, 7'7<TUIaI«G»Npi:7^-fe;P 
KM19t^^<4«l:fl\ T/MA7Jl£;fch;l/ 

[0 0 4 9] -S-LT, Xf7 7S 1 3^Jt*, CVT® 
«^tgh^TCVT<hT/MA^g#Ml>*TT/M<h£ifc 
KU TCVT£TT/II©£*. "fftfr*. T/MAAS* h 
)Vtf TT/M*«C VTKJRpJil h;Pi7 TCVT*±ia* 
«. T.^-vT'S 1 4^11*. ^-^BHi^^^T 
q£CVT©iR^I£Ml'$'TCVTTi9:J£L (Tq- TCV 

t) , h^u'ea^w^hx'jy^Kihr*. 

[0 0 5 0] X, TCVT>TT/MOi:^«, XfyT'Sl 

T/MA^B^h^^TT/MTK^r* (TT/M*-TT/ 
M) . 

[0 0 5 1] Xf7^S 1 6^it*. *B 

t«t o t-? Btb^ h;pi7 t b 

[0 0 5 2] Kfcl^T. Xry-JS 1 7^sjt«., ^E— ?B 
n>h-n-7 2 2K*tU €-^B|il*h;^TbW 
JSTS^E-^B h;i/*»*fcaHtU X^-y^S 1 8^ 
3I&. #*B#7< F;H*Jk77*F2S5MJ7LT (F 
2-0) , ;P-^>S:fett-5. 

[0 0 5 3] WB3>hD-72 2TB, HEV_ 
ECU2 0^f,©t-^B hJl^JIMtCttV*, *fJ&-f<5 
«^£SKftffl : E-:$'B'vBM&U flffS©5BJSh;U^*« 

[0 0 5 4] CCDct5(C. #5ttg©#l8Ttt. X>5» 

-*A*jg|&$-|*T;l--f;M«>:/l 5fC«t0 7'r>JEP 
L£f8£$i*\ #Ct»T, d©5"f >JEPLfcf&i;ftSiiIh 

;u * skmai 9 b m tj s -a- -a «t e> ft h )v 9 mm 

TWrfctt*©-?, CVT40Bi^h4e4#XU7 



[0 0 5 5] Hie. fMMSK:x>5»i tfgmffl^-? 

»/$tfo±U g^X= y> 3 >©6M£ia£> 

[0 0 5 6] ttl^T, ftBSIW®fMU97-f K^«f±«» 
T&oTt>?gttffl^-*Atef?it£nT^-5©T. Ay 

i oo»#iF*soc3fl«fltfii*n*fc«>, 

^fT^Wffiibffl^:-;?' B J: 5 7 ->X h £3rtC#5 Z. t 

[0 0 5 7] X, 0 7lC*f8B^©^2^1iS©^SifC<i;-5 
h^iUMWUU-* 1 >**•*-. tB 1 *Jfi«D»IB-Ctt, S3? 

■&T*'f;i/7|?>7 p l 5fC«fct)7-f>JEPL^fE^$-e--5 

fif©S* h;U£ ^< >JEPL$r%^$-t±^>fc 

fcO^-^AEHEftNaSBfflU -^(DlHltelSfCJS CT 
ftmm A £ i± & «fc 5 iZ L fz fe OT & £ . 

[0 0 5 8] C©;k-^>Ttt. 5feT, Xf'^Sl- 

T, 7-f K^ffjfc««^6W*itr*IRtt, X^-y^S 
5^£>X-7-y:/S 3 1 ^m&. T/M_ECU2 4A^ 
KA-y ? LTjtfS^tl-ST'^'r V »J [UiggfcN p £ 
0£&<2k Xf'yyS3 2T, APS 1 lT^ffiLAc7^7 

T/MA73^* S;i/;7 TT/M*#mf -5. 
[0 0 5 9] &lr>T. Xf'^7S 3 4^jt*» T/MA 
JlWik b)Vi? TT/Mt^S^. 121 8 tCST^ >y ^SrffiF^ 

-5'A(Hlg&NalX^t^ ; &-^AlHlte»fg^^. ^ 

-^An>hD-^2 l^mr-s. 

[0 0 6 0] -T&ii, t-^A3> hn-72 1 T«> 

hev_ecu2 ofrz<Dmif\zm\ ttrnTzmJiz 

[0 0 6 1] *UT, Xr-^S 3 5 'Nit*. T/MA 

ysaWHLTt-^Btiia h;i/^Tb^^tB-r-£.<, 

[0 0 6 2] igg^T, Xfy7S 3 6^jt*, ^E— ^B 
3>Fp-72 2(c*fL. ^-^Btii^ h;i/^7Tblc*] 
J^T^^E-^B Xf77S3 7A 

it*. ^*^f7< K;H9i77y'F2*7iJ7LT (F 
2-0) . ;P-?>£t£tt£. 

[0 0 6 3] t-^B3>hD-72 2Tlt HEV_ 
ECU2 O^e.O^E-iS'B h;i/^ft^{CS£^. *N&-r-5 
«7J$rffi»ffl^-^B^«iSi&L.. m^cD^it b)V?*% 

[0 0 6 4] CICDJ;^^. ^JScOJ^SiTti, 51g#CD 
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5j£ h )v v \z%% r> ft =t - $ a mcft n a £ &£-r * <t 

ft O I? * <fc 0 - Jf <SM "f 5 C <h Af T €? -5 . 
[0 0 6 5] 

[«9H®»*] »*«iEt05Wil:intf, x>i?> 
£««ffl*-*££#K#jfcb&fM«*7-f K/HPih« 

tt, CVT»JRH1feMUjr«T0**h;^fcJ&i;;fc3& 
it h^*«»6n*«t5K: h^fWfWatfrfrftSOT, 

[0 0 6 6] HtC, |?*l#l:i>y>i:%tffl ; E-^i: 

[0 0 6 7] iPAT, *ttM©fMUS7-f K;H?iktttt 

[0 0 6 8] »*«2 8B«0»MtJ:ntf. X>v>t 



« £ J: 9 -i«iat5 - <h7ii<Ti* 

[01] 36 l Hfffl!>£tt£J:«/W:/U y t**©iWW-> 
X7A©#|j&0 
[02] Ml^fftfflUU— f>$it7D- ^-v— h 
[03] R. h*JK9ih«^;i/-5 1 >$r*T7D-^ 

[04] 7-f>JE*i9:^-r-5)T-y7©iK^0 
[05] iq. CVTWmmb)VZr&Wl'&-?2>-?v-7<D 



[0 6] |q. S7>XS-y>a>A*S*l>MSSS 

[07] m2-gm<D&mz&% vhtuwh-^-y*^ 
[0 8] m. Amm&.&WL'fc-t v>mwm 

[»tOMi] 
1 x>s?> 

1 5 sj--r ;i/#>7 

2 0 ~ 2 5 MttSB 

a mnm^— 9 

B Igftffl^-^ 
PL (ttBE) 
TCVT ©iRWtlh;Ui7 

TT/M T/MA2;B#hJl'* (fijRMU*) 
Tb ^E-^Bffl* hJMr 

Tq ^Bm*B*h;u^ 



1] 



[04] 



ooooH^ H 



E/G.ECU 



13 



APS 



BAT.MU 


- 25 ^ 







HE V. ECU 

IT 



*-*A 



22 



JJ24 



r J 14c I 



T/M.ECU 




IB 12 



t-5AiCTN 0 



[0 5] 



(8) 



<8IP8¥l 3-2241 04 



[0 2] 



[03] 



CUED 




CUZO 



S7 
SB 



CVTlfilR^fith^^TcvT^aj 



9 



S10 



r 



612 



NO 



T q =TCVT 




T q = Tt/M 




1 



F2 -0 



SI7 



,S18 



Np 




Tt/m* 



Tt/m 




S28 



[0 7] 




£ 



T 



32 



|T/MAtig$K;^TT/Mndi" 



1 



,S33 



■ 1 i 



S34 



I 



i 



S35 



S36 



I 



F 2 «-Q 

~r~ 



S37 



